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Mycofiltration is the use of fungi grown on various substrates to create membranes called biofilms that can filter
microbial pathogens such as bacteria, fungi, or protozoa, and toxic chemicals such as antibiotics or fertilizers, as well
as particulate runoff. Dense growths of decomposer fungi such as Pleurotus (oyster mushrooms) or Stropharia (wine
caps) can be grown on wastes such as straw, wood chips, or grass clippings. The fungal product is then buried along
roadsides, sensitive watersheds, factory discharges, manure-rich farmlands, or other stressed habitats to “strain out”
harsh inputs. Decomposer fungi tend to thrive in these environments; however, mycorrhizal fungi also assist to purify
these same environments by processing compounds for their plant mutualists. Both of these fungi can also stimulate
microbial communities that digest nutrients not processed by the fungi. See also: Biofilm (/content/biofilm/422010);
Pathogen (/content/pathogen/492200)
Mycopesticides
Fungi have coexisted with insects as long as our planet has been a shining biological example to the universe. As
decomposers, they are in contact with vast numbers of insects that eat rotting plant material. Some ants even feed
leaves to fungal gardens that they use for food. On the darker end of the spectrum is the Entomophthorales, an entire
order of fungi that parasitize various insects. Microscopic spores floating through the air land inconspicuously on the
tough endoskeletons of ants, termites, beetles, and many other insects, where they germinate and burrow into the
juicy protein-rich insides of their host. They even invade crucial parts of their brains, programming them to scale the
tallest nearby structures and produce spores. Some fungi such as Cordyceps use the energy from digesting insects to
create a fruiting body twice the size of the insect (Fig. 4). The fruiting body then disseminates millions of spores into
the environment, intent on finding their next victim.
Fig. 3 Dense layer of hyphae covering the surface of forest soil. The millions of hyphae only 10 μm thick become
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Permits
• Swales that accept roof runoff may require
altering downspouts or other piping and a
plumbing permit from the Bureau of
Development Services (BDS).
• Depending on the area of ground distur-
bance, a clearing and grading permit may
be required from BDS.
• The stormwater management portion of
the facility may need review from the
Bureau of Environmental Services (BES).
• Stormwater systems on non-residential
sites need a commercial building permit.
Examples
OMSI and PCC annex parking lots, 
1945 S.E. Water Ave.
Water Pollution Control Lab, 
6543 North Burlington Ave.
Parkrose Middle School, 11800 NE Shaver
Glencoe Elementary School, 825 SE 51st Ave.
Siskiyou Green Street, NE Siskiyou between






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tracer	Dye	Study	 		 		 		
Date	 Bioswale	 Time		 Mixing	 Notes	
06	Dec	 Duplo	 20	min	 very	good		 Stopped	raining	~15/20	minutes	after	dropping	dye	
12	Dec	 Duplo	 6	min	 good	 Dye	dropped	after	collection	of	stormwater	samples	








		 Field	Moisture	%	 Organic	Matter	%	 Clay	%	 Sand	%	 Silt	%	
Moto	North	 35	 15	 8	 25	 66	
Moto	South	 36	 20	 6	 28	 66	
Rocky	In		 23	 20	 6	 27	 67	
Rocky	out	 30	 15	 6	 31	 63	
Duplo	In	 40	 19	 5	 21	 74	











Metric	 Test	 Unit	 Duplo	In	 Duplo	Out	
pH		 1:1	 		 5.3	 5.3	
Organic	Matter		 W.B.	 %	 14	 12	
Ammonium		 KCl	/	Cadmium	 mg/kg		 13.8	 24.7	
Nitrate		 KCl	/	Cadmium	 mg/kg		 15.3	 32.8	
Phosphorus		 Bray		 mg/kg		 37	 113	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 197.24	 166.61	
Zinc		 DTPA		 mg/kg		 45.4	 40.6	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 45.78	 43.57	
Copper	 DTPA		 mg/kg		 7.9	 6.6	





Chemical	 Test	 Unit	 Rocky	In		 Rocky	Out	
pH		 1:1	 		 5.7	 5.5	
Organic	Matter		 W.B.	 %	 24	 13	
Ammonium		 KCl	/	Cadmium	 mg/kg		 9.0	 8.5	
Nitrate		 KCl	/	Cadmium	 mg/kg		 20.6	 23.7	
Phosphorus		 Bray		 mg/kg		 41	 88	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 292.91	 206.88	
Zinc		 DTPA		 mg/kg		 66.8	 47.2	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 69.77	 52.33	
Copper	 DTPA		 mg/kg		 8.5	 8.5	











pH		 1:1	 		 5.8	 5.9	 5.3	 5.5	
Organic	Matter		 W.B.	 %	 18	 14	 18	 17	
Ammonium		 KCl	/	Cadmium	 mg/kg		 7.4	 5.0	 5.7	 11.0	
Nitrate		 KCl	/	Cadmium	 mg/kg		 2.8	 3.6	 13.4	 0.5	
Phosphorus		 Bray		 mg/kg		 53	 88	 56	 97	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 263.57	 209.9	 199.22	 194.81	
Zinc		 DTPA		 mg/kg		 59.1	 58.7	 55.6	 60.0	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 68.28	 43.8	 42.71	 46.07	
Copper	 DTPA		 mg/kg		 10.0	 7.1	 6.2	 7.4	
Iron	 DTPA		 mg/kg		 280	 242	 339	 298		Table	7:	Duplo	lab	summary,	S3	samples	collected	07	November	2015		
	
Metric	 Test	 Unit	 Rocky	In	 Rocky	Out	
pH		 1:1	 		 6.4	 5.8	
Organic	Matter		 W.B.	 %	 3	 18	
Ammonium		 KCl	/	Cadmium	 mg/kg		 3.7	 6.4	
Nitrate		 KCl	/	Cadmium	 mg/kg		 3.3	 2.5	
Phosphorus		 Bray		 mg/kg		 59	 81	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 311.72	 267.01	
Zinc		 DTPA		 mg/kg		 94.5	 73.1	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 70.03	 56.99	
Copper	 DTPA		 mg/kg		 15.3	 9.2	









Metric	 Test	 Unit	 Duplo	In	 Duplo	Out	
pH		 1:1	 		 5.9	 5.9	
Organic	Matter		 W.B.	 %	 17	 12	
Ammonium		 	KCl	/	Cadmium	 mg/kg		 6.5	 6.0	
Nitrate		 	KCl	/	Cadmium	 Lbs/Acre		 1.4	 2.0	
Phosphorus		 Bray		 mg/kg		 57	 67	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 193.84	 161.09	
Zinc		 DTPA		 mg/kg		 34.3	 30.2	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 57.98	 38.07	
Copper	 DTPA		 mg/kg		 9.6	 4.8	
Iron	 DTPA		 mg/kg		 407	 264	
Table	9:	Duplo	lab	summary,	S4	samples	collected	24	February	2016			
Metric	 Test	 Unit	 Rocky	In	 Rocky	Out	
pH		 1:1	 		 5.9	 5.8	
Organic	Matter		 W.B.	 %	 25	 19	
Ammonium		 	KCl	/	Cadmium	 mg/kg		 9.3	 1.6	
Nitrate		 	KCl	/	Cadmium	 mg/kg		 2.1	 3.8	
Phosphorus		 Bray		 mg/kg		 45	 73	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 284.11	 193.04	
Zinc		 DTPA		 mg/kg		 82.0	 65.7	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 74.38	 41.60	
Copper	 DTPA		 mg/kg		 11.7	 7.3	
Iron	 DTPA		 mg/kg		 353	 416	
Table	10:	Rocky	lab	summary,	S4	samples	collected	24	February	2016			
Metric	 Test	 Unit	 Moto	In	 Moto	Pool	
pH		 1:1	 		 6.2	 6.4	
Organic	Matter		 W.B.	 %	 11	 13	
Ammonium		 KCl	/	Cadmium	 mg/kg		 5.9	 9.3	
Nitrate		 KCl	/	Cadmium	 Lbs/Acre		 1.0	 1.5	
Phosphorus		 Bray		 mg/kg		 85	 90	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 241.45	 331.05	
Zinc		 DTPA		 mg/kg		 43.0	 71.4	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 56.88	 53.93	
Copper	 DTPA		 mg/kg		 8.4	 6.6	


















pH		 1:1	 		 5.3	 5.3	 5.8	 5.9	 5.9	 5.9	
Organic	Matter		 W.B.	 %	 14	 12	 18	 14	 17	 12	
Ammonium		 KCl	 mg/kg		 13.8	 24.7	 7.4	 5.0	 6.5	 6.0	
Nitrate		 KCl	 mg/kg		 15.3	 32.8	 2.8	 3.6	 1.4	 2.0	
Phosphorus		 Bray		 mg/kg		 37	 113	 53	 88	 57	 67	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 197.24	 166.61	 263.57	 209.90	 193.84	 161.09	
Zinc		 DTPA		 mg/kg		 45.4	 40.6	 59.1	 58.7	 34.3	 30.2	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 45.78	 43.57	 68.28	 43.8	 57.98	 38.07	
Copper	 DTPA		 mg/kg		 7.9	 6.6	 10.0	 7.1	 9.6	 4.8	
Iron	 DTPA		 mg/kg		 436	 254	 280	 242	 407	 264	
		Table	12:	Soil	results	for	Duplo	before	and	after	treatment	for	S2,	S3,	and	S4	sample	events		
	
	 	 27	Sep	 27	Sep	 07	Nov	 07	Nov	 24	Feb	 24	Feb	







pH		 		 5.7	 5.5	 6.4	 5.8	 5.9	 5.8	
Organic	Matter		 %	 23.5	 12.9	 2.5	 17.9	 24.9	 18.9	
Ammonium		 mg/kg		 9.0	 8.5	 3.7	 6.4	 9.3	 1.6	
Nitrate		 mg/kg		 20.6	 23.7	 3.3	 2.5	 2.1	 3.8	
Phosphorus		 mg/kg		 41	 88	 59	 81	 45	 73	
Zinc	(total)	 mg/kg		 292.91	 206.88	 311.72	 267.01	 284.11	 193.04	
Zinc		 mg/kg		 66.8	 47.2	 94.5	 73.1	 82.0	 65.7	
Copper	(total)	 mg/Kg		 69.77	 52.33	 70.03	 56.99	 74.38	 41.60	
Copper	 mg/kg		 8.5	 8.5	 15.3	 9.2	 11.7	 7.3	




























pH		 1:1	 		 5.3	 5.3	 5.9	 5.9	 298	 298	
Organic	
Matter		
W.B.	 %	 14	 12	 17	 12	 25	 -4	
Ammonium		 KCl	 mg/kg		 13.8	 24.7	 6.5	 6.0	 -53	 -76	
Nitrate		 KCl	 mg/kg		 15.3	 32.8	 1.4	 2.0	 -91	 -94	
Phosphorus		 Bray		 mg/kg		 37	 113	 57	 67	 54	 -41	
Zinc	(total)	 NP-Dig	0-
12		
mg/kg		 197.24	 166.61	 193.84	 161.09	 -2	 -3	





mg/Kg		 45.78	 43.57	 57.98	 38.07	 27	 -13	
Copper	 DTPA		 mg/kg		 7.9	 6.6	 9.6	 4.8	 22	 -27	































pH		 1:1	 		 5.7	 5.5	 5.9	 5.8	 58	 100	
Organic	
Matter		 W.B.	 %	 23.5	 12.9	 24.9	 18.9	 6	 47	
Ammonium		 KCl	 mg/kg		 9.0	 8.5	 9.3	 1.6	 3	 -81	
Nitrate		 KCl	 mg/kg		 20.6	 23.7	 2.1	 3.8	 -90	 -84	
Phosphorus		 Bray		 mg/kg		 41	 88	 45	 73	 10	 17	
Zinc	(total)	
NP-Dig	0-
12		 mg/kg		 292.91	 206.88	 284.11	 193.04	 -3	 -7	




12		 mg/Kg		 69.77	 52.33	 74.38	 41.60	 7	 -21	
Copper	 DTPA		 mg/kg		 8.5	 8.5	 11.7	 7.3	 38	 -14	




   DUPLO	IN	 ROCKY	IN	 DUPLO	OUT	 ROCKY	OUT	
	 S2	to	S4	 S2	to	S4	 S2	to	S4	 S2	to	S4	
Metric	 Test	 Unit	 %	Change	 %	Change	 %	Change	 %	Change	
pH		 1:1	 		 298	 58	 298	 100	
Organic	Matter	 W.B.	 %	 25	 6	 -4	 47	
Ammonium		 KCl	 mg/kg		 -53	 3	 -76	 -81	
Nitrate		 KCl	 mg/kg		 -91	 -90	 -94	 -84	
Phosphorus		 Bray		 mg/kg		 54	 10	 -41	 17	
Zinc	(total)	 NP-Dig	0-12		 mg/kg		 -2	 -3	 -3	 -7	
Zinc		 DTPA		 mg/kg		 -24	 23	 -26	 39	
Copper	(total)	 NP-Dig	0-12		 mg/Kg		 27	 7	 -13	 -21	
Copper		 DTPA		 mg/kg		 22	 38	 -27	 -14	















Total	Phosphorus		 SM	4500-P-B5D		 mg/L	 0.06	 ND	 ND	 ND	
COD		 EPA	410.4		 mg/L	 ND	 ND	 ND	 ND	
Zinc	 EPA200.7		 mg/L	 0.01	 0.03	 0.02	 0.01	
Copper	 EPA200.7		 mg/L	 ND	 ND	 0.00	 ND	
Lead	 EPA200.7		 mg/L	 ND	 ND	 ND	 ND	


















B5D		 mg/L	 0.15	 0.12	 0.09	 0.12	 0.52	 0.13	
COD		 EPA	410.4		 mg/L	 40.30	 25.40	 16.90	 ND	 340.00	 ND	
Zinc	 EPA200.7		 mg/L	 0.29	 0.03	 0.03	 ND	 0.12	 0.03	
Copper	 EPA200.7		 mg/L	 0.06	 ND	 0.01	 ND	 0.02	 ND	
Lead	 EPA200.7		 mg/L	 0.03	 ND	 ND	 ND	 0.01	 ND	

















Phosphorus		 SM	4500-P-B5D		 mg/L	 0.06	 0.13	 0.14	 ND	 0.09	 0.23	
COD		 EPA	410.4		 mg/L	 11.70	 18.70	 41.80	 ND	 18.70	 24.50	
Zinc	 EPA200.7		 mg/L	 0.02	 0.03	 0.03	 0.01	 0.01	 0.06	
Copper	 EPA200.7		 mg/L	 ND	 ND	 0.01	 ND	 ND	 0.00	
Lead	 EPA200.7		 mg/L	 ND	 ND	 ND	 ND	 ND	 ND	
Iron	 EPA200.7		 mg/L	 0.18	 0.33	 0.81	 0.09	 0.62	 0.07	
E.	coli	
SM9223BQty	





























B5D		 mg/L	 ND	 ND	 0.09	 0.12	 0.14	 ND	
COD		 EPA	410.4		 mg/L	 ND	 ND	 16.90	 ND	 41.80	 ND	
Zinc	 EPA200.7		 mg/L	 0.02	 0.01	 0.03	 ND	 0.03	 0.01	
Copper	 EPA200.7		 mg/L	 0.00	 ND	 0.01	 ND	 0.01	 ND	
Lead	 EPA200.7		 mg/L	 ND	 ND	 ND	 ND	 ND	 ND	
Iron	 EPA200.7		 mg/L	 0.37	 0.08	 1.33	 0.16	 0.81	 0.09	
		Table	20:	Stormwater	results	for	Duplo	compared	for	each	sample	event	W1,	W2,	and	W3		
	

















P-B5D		 mg/L	 0.06	 ND	 0.15	 0.12	 0.06	 0.13	
COD		 EPA	410.4		 mg/L	 ND	 ND	 40.30	 25.40	 11.70	 18.70	
Zinc	 EPA200.7		 mg/L	 0.01	 0.03	 0.29	 0.03	 0.02	 0.03	
Copper	 EPA200.7		 mg/L	 ND	 ND	 0.06	 ND	 ND	 ND	
Lead	 EPA200.7		 mg/L	 ND	 ND	 0.03	 ND	 ND	 ND	




















Total	Phosphorus		 SM	4500-P-B5D		 mg/L	 0.52	 0.13	 0.09	 0.23	
COD		 EPA	410.4		 mg/L	 340.00	 ND	 18.70	 24.50	
Zinc	 EPA200.7		 mg/L	 0.12	 0.03	 0.01	 0.06	
Copper	 EPA200.7		 mg/L	 0.02	 ND	 ND	 0.00	
Lead	 EPA200.7		 mg/L	 0.01	 ND	 ND	 ND	
Iron	 EPA200.7		 mg/L	 3.93	 0.25	 0.62	 0.07	























B5D		 mg/L	 -100	 NA	 -20	 33	 117	 -100	
COD	 EPA	410.4		 mg/L	 NA	 NA	 -37	 -100	 60	 -100	
Zinc	 EPA200.7		 mg/L	 200	 -50	 -90	 -100	 50	 -67	
Copper	 EPA200.7		 mg/L	 NA	 NA	 -100	 -100	 NA	 -100	
Lead	 EPA200.7		 mg/L	 NA	 NA	 -100	 NA	 NA	 NA	
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pH		 1:1	 		 6.7	 5.7	 5.5	 6.2	 5.3	 5.3	
pH	 CaCl2	 		 6.5	 5.3	 5	 5.5	 4.7	 4.8	
E.C.		 1:1	 m.mhos/cm		 6.7	 0.27	 0.33	 0.08	 0.24	 0.44	
Est	Sat	Paste	
E.C.		 		 m.mhos/cm		 1.64	 0.7	 0.86	 0.21	 0.62	 1.14	
Buffer	pH	 SMP	 		 6.5	 5.9	 5.7	 6.2	 5.4	 5.7	
Cation	
Exchange		 CEC		 meq/100g		 42.2	 21	 20.3	 29.2	 32.1	 35.3	
Total	Bases		 NH4OAc		 meq/100g		 13.9	 11.4	 9	 10.6	 11.5	 12.4	
Base	Saturation		 NH4OAc		 %		 33	 54.4	 44.1	 36.5	 35.8	 35.1	
ESP		 ESP		 %	 0.4	 0.6	 0.6	 0.4	 0.6	 0.3	
Ammonium	-	N	 KCl	 mg/kg		 4.6	 9	 8.5	 19.1	 13.8	 24.7	
Ammonium	-	N	 KCl	 Lbs/Acre		 15	 29	 27	 61	 44	 79	
Organic	Matter		 WB	 %	 3.2	 23.5	 12.9	 13.2	 13.9	 12.1	
Nitrate	-	N	 KCl	 mg/kg		 2.3	 20.6	 23.7	 1.4	 15.3	 32.8	
Nitrate	-	N	 KCl	 Lbs/Acre		 7	 66	 76	 4	 49	 105	
Sulfate-S	 		 mg/kg		 12	 13	 15	 8	 16	 14	
Zinc	
NP-Dig	
0-12		 mg/kg		 137.46	 292.91	 206.88	 215.38	 197.24	 166.61	
Zinc		 DTPA		 mg/kg		 11.3	 66.8	 47.2	 32.4	 45.4	 40.6	
Copper	
NP-Dig	
0-12		 mg/Kg		 36.12	 69.77	 52.33	 63.96	 45.78	 43.57	
Copper	 DTPA		 mg/kg		 4.2	 8.5	 8.5	 8.5	 7.9	 6.6	
Phosphorus		 Bray		 mg/kg		 95	 41	 88	 65	 37	 113	
Potassium		 NH4OAc		 mg/kg		 206	 133	 129	 88	 185	 294	
Boron		 DTPA		 mg/kg		 0.45	 1.25	 1.32	 1.33	 2.14	 1.4	
Manganese		 DTPA		 mg/kg		 3.7	 6.4	 8.4	 140.6	 35.3	 30.3	
Iron	 DTPA		 mg/kg		 82	 226	 252	 266	 436	 254	
Calcium		 NH4OAc		 meq/100g		 10.7	 8.9	 6.8	 8.7	 8.6	 9.3	
Magnesium	 NH4OAc		 meq/100g		 2.5	 2	 1.7	 1.6	 2.2	 2.3	















pH		 1:1	 		 5.8	 5.9	 5.3	 5.5	
pH	 CaCl2	 		 5.4	 5.2	 4.8	 5	
E.C.	1:1	 1:1	 m.mhos/cm		 0.17	 0.17	 0.2	 0.18	
Est	Sat	Paste	E.C.		 		 m.mhos/cm		 0.44	 0.44	 0.52	 0.47	
Buffer	pH	 SMP	 		 6.1	 5.9	 5.5	 6	
Cation	Exchange		 CEC		 meq/100g		 21.8	 23.2	 25.5	 22.9	
Total	Bases		 NH4OAc		 meq/100g		 13.7	 14.8	 12.5	 15	
Base	Saturation		 NH4OAc		 %		 62.8	 63.9	 49	 65.5	
ESP		 ESP		 %	 0.9	 0.4	 0.5	 0.5	
Ammonium	-	N	 KCl	 mg/kg		 7.4	 5	 5.7	 11	
Ammonium	-	N	 KCl	 Lbs/Acre		 24	 16	 18	 35	
Organic	Matter	
W.B.	 WB	 %	 17.6	 13.9	 18.2	 16.9	
Nitrate	-	N	 KCl	 mg/kg		 2.8	 3.6	 13.4	 0.5	
Nitrate	-	N	 KCl	 Lbs/Acre		 9	 12	 43	 2	
Sulfate-S	 		 mg/kg		 0	 0	 0	 0	
Zinc	
NP-Dig	0-
12		 mg/kg		 263.57	 209.9	 199.22	 194.81	
Zinc		 DTPA		 mg/kg		 59.1	 58.7	 55.6	 60	
Copper	
NP-Dig	0-
12		 mg/Kg		 68.28	 43.8	 42.71	 46.07	
Copper	 DTPA		 mg/kg		 10	 7.1	 6.2	 7.4	
Phosphorus		 Bray		 mg/kg		 53	 88	 56	 97	
Potassium		 NH4OAc		 mg/kg		 120	 204	 249	 249	
Boron		 DTPA		 mg/kg		 1.43	 1.22	 1.65	 1.43	
Manganese		 DTPA		 mg/kg		 42.2	 18.7	 17.2	 125.4	
Iron	 DTPA		 mg/kg		 280	 242	 339	 298	
Calcium		 NH4OAc		 meq/100g		 11	 11.6	 9.4	 11.8	
Magnesium	 NH4OAc		 meq/100g		 2.2	 2.6	 2.3	 2.5	
















pH		 1:1	 		 6.5	 6	 6.4	 5.8	
pH	 CaCl2	 		 6.9	 7.3	 7.1	 7.4	
E.C.	1:1	 1:1	 m.mhos/cm		 0.28	 0.14	 0.18	 0.16	
Est	Sat	Paste	E.C.		 		 m.mhos/cm		 0.73	 0.36	 0.47	 0.42	
Buffer	pH	 SMP	 		 7.3	 7.3	 7.3	 7.4	
Cation	Exchange		 CEC		 meq/100g		 18.6	 14.9	 26.9	 24	
Total	Bases		 NH4OAc		 meq/100g		 15.4	 12.4	 20.8	 14.1	
Base	Saturation		 NH4OAc		 %		 82.8	 83.1	 77.6	 58.8	
ESP		 ESP		 %	 1.3	 1	 0.6	 0.5	
Ammonium	-	N	 KCl	 mg/kg		 4.1	 5.2	 3.7	 6.4	
Ammonium	-	N	 KCl	 Lbs/Acre		 13	 17	 12	 20	
Organic	Matter	W.B.	 WB	 %	 10.5	 9.5	 2.5	 17.9	
Nitrate	-	N	 KCl	 mg/kg		 1.4	 1.4	 3.3	 2.5	
Nitrate	-	N	 KCl	 Lbs/Acre		 4	 4	 11	 8	
Sulfate-S	 		 mg/kg		 0	 0	 0	 0	
Zinc	 NP-Dig	0-12		 mg/kg		 163.84	 229.28	 311.72	 267.01	
Zinc		 DTPA		 mg/kg		 27.8	 56.3	 94.5	 73.1	
Copper	 NP-Dig	0-12		 mg/Kg		 43.9	 46.69	 70.03	 56.99	
Copper	 DTPA		 mg/kg		 5.6	 8	 15.3	 9.2	
Phosphorus		 Bray		 mg/kg		 89	 87	 59	 81	
Potassium		 NH4OAc		 mg/kg		 320	 178	 255	 203	
Boron		 DTPA		 mg/kg		 1.51	 1.19	 1.56	 1.51	
Manganese		 DTPA		 mg/kg		 6.3	 44	 15.8	 43.6	
Iron	 DTPA		 mg/kg		 137	 242	 288	 306	
Calcium		 NH4OAc		 meq/100g		 10.9	 9.4	 16.7	 10.8	
Magnesium	 NH4OAc		 meq/100g		 3.4	 2.4	 3.3	 2.6	













Metric	 Test	 Lab	 Unit	 Duplo	In	 Duplo	Out	
pH		 1:1	 soiltest	 		 5.9	 5.9	
pH	 CaCl2	 soiltest	 		 5.0	 5.2	
E.C.	1:1	 1:1	 soiltest	 m.mhos/cm		 0.05	 0.05	
Est	Sat	Paste	E.C.		 		 soiltest	 m.mhos/cm		 0.13	 0.13	
Buffer	pH	 SMP	 soiltest	 		 6.2	 6.2	
Cation	Exchange		 CEC		 soiltest	 meq/100g		 20.7	 21.4	
Total	Bases		 NH4OAc		 soiltest	 meq/100g		 9.7	 10.5	
Base	Saturation		 NH4OAc		 soiltest	 %		 46.5	 48.9	
ESP		 ESP		 soiltest	 %	 0.4	 0.3	
Ammonium	-	N	 KCl	 soiltest	 mg/kg		 6.5	 6.0	
Ammonium	-	N	 KCl	 soiltest	 Lbs/Acre		 21	 19	
Organic	Matter		 WB	 soiltest	 %	 17.4	 11.6	
Nitrate	-	N	 KCl	 soiltest	 mg/kg		 1.4	 2.0	
Nitrate	-	N	 KCl	 soiltest	 Lbs/Acre		 4	 6	
Sulfate-S	 		 soiltest	 mg/kg		 15	 10	
Zinc	 NP-Dig	0-12		 soiltest	 mg/kg		 193.84	 161.09	
Zinc		 DTPA		 soiltest	 mg/kg		 34.3	 30.2	
Copper	 NP-Dig	0-12		 soiltest	 mg/Kg		 57.98	 38.07	
Copper	 DTPA		 soiltest	 mg/kg		 9.6	 4.8	
Phosphorus		 Bray		 soiltest	 mg/kg		 57	 67	
Potassium		 NH4OAc		 soiltest	 mg/kg		 48	 127	
Boron		 DTPA		 soiltest	 mg/kg		 1.76	 1.17	
Manganese		 DTPA		 soiltest	 mg/kg		 49.8	 23.3	
Iron	 DTPA		 soiltest	 mg/kg		 407	 264	
Calcium		 NH4OAc		 soiltest	 meq/100g		 7.9	 8.2	
Magnesium	 NH4OAc		 soiltest	 meq/100g		 1.6	 1.9	











Metric	 Test	 Lab	 Unit	 Rocky	In	 Rocky	Out	
pH		 1:1	 soiltest	 		 5.9	 5.8	
pH	 CaCl2	 soiltest	 		 5.2	 5.1	
E.C.	1:1	 1:1	 soiltest	 m.mhos/cm		 0.15	 0.15	
Est	Sat	Paste	E.C.		 		 soiltest	 m.mhos/cm		 0.39	 0.39	
Buffer	pH	 SMP	 soiltest	 		 5.8	 6.1	
Cation	Exchange		 CEC		 soiltest	 meq/100g		 24.9	 21.6	
Total	Bases		 NH4OAc		 soiltest	 meq/100g		 14.5	 11.5	
Base	Saturation		 NH4OAc		 soiltest	 %		 58.2	 53.2	
ESP		 ESP		 soiltest	 %	 0.4	 0.3	
Ammonium	-	N	 KCl	 soiltest	 mg/kg		 9.3	 1.6	
Ammonium	-	N	 KCl	 soiltest	 Lbs/Acre		 30	 5	
Organic	Matter		 WB	 soiltest	 %	 24.9	 18.9	
Nitrate	-	N	 KCl	 soiltest	 mg/kg		 2.1	 3.8	
Nitrate	-	N	 KCl	 soiltest	 Lbs/Acre		 7	 12	
Sulfate-S	 		 soiltest	 mg/kg		 17	 15	
Zinc	 NP-Dig	0-12		 soiltest	 mg/kg		 284.11	 193.04	
Zinc		 DTPA		 soiltest	 mg/kg		 82.0	 65.7	
Copper	 NP-Dig	0-12		 soiltest	 mg/Kg		 74.38	 41.60	
Copper	 DTPA		 soiltest	 mg/kg		 11.7	 7.3	
Phosphorus		 Bray		 soiltest	 mg/kg		 45	 73	
Potassium		 NH4OAc		 soiltest	 mg/kg		 132	 106	
Boron		 DTPA		 soiltest	 mg/kg		 1.56	 1.87	
Manganese		 DTPA		 soiltest	 mg/kg		 65.2	 65.3	
Iron	 DTPA		 soiltest	 mg/kg		 353	 416	
Calcium		 NH4OAc		 soiltest	 meq/100g		 11.6	 9.1	
Magnesium	 NH4OAc		 soiltest	 meq/100g		 2.4	 2.0	










Metric	 Test	 Lab	 Unit	 Moto	In	 Moto	Pool	
pH		 1:1	 soiltest	 		 6.2	 6.4	
pH	 CaCl2	 soiltest	 		 5.5	 5.6	
E.C.	1:1	 1:1	 soiltest	 m.mhos/cm		 0.10	 0.07	
Est	Sat	Paste	E.C.		 		 soiltest	 m.mhos/cm		 0.26	 0.18	
Buffer	pH	 SMP	 soiltest	 		 6.4	 6.4	
Cation	Exchange		 CEC		 soiltest	 meq/100g		 18.6	 22.3	
Total	Bases		 NH4OAc		 soiltest	 meq/100g		 13.5	 14.4	
Base	Saturation		 NH4OAc		 soiltest	 %		 72.5	 64.5	
ESP		 ESP		 soiltest	 %	 0.3	 0.3	
Ammonium	-	N	 KCl	 soiltest	 mg/kg		 5.9	 9.3	
Ammonium	-	N	 KCl	 soiltest	 Lbs/Acre		 19	 30	
Organic	Matter		 WB	 soiltest	 %	 11.3	 13.1	
Nitrate	-	N	 KCl	 soiltest	 mg/kg		 1.0	 1.5	
Nitrate	-	N	 KCl	 soiltest	 Lbs/Acre		 3	 5	
Sulfate-S	 		 soiltest	 mg/kg		 9	 8	
Zinc	 NP-Dig	0-12		 soiltest	 mg/kg		 241.45	 331.05	
Zinc		 DTPA		 soiltest	 mg/kg		 43.0	 71.4	
Copper	 NP-Dig	0-12		 soiltest	 mg/Kg		 56.88	 53.93	
Copper	 DTPA		 soiltest	 mg/kg		 8.4	 6.6	
Phosphorus		 Bray		 soiltest	 mg/kg		 85	 90	
Potassium		 NH4OAc		 soiltest	 mg/kg		 210	 181	
Boron		 DTPA		 soiltest	 mg/kg		 0.58	 0.71	
Manganese		 DTPA		 soiltest	 mg/kg		 44.0	 19.9	
Iron	 DTPA		 soiltest	 mg/kg		 132	 163	
Calcium		 NH4OAc		 soiltest	 meq/100g		 11.0	 10.6	
Magnesium	 NH4OAc		 soiltest	 meq/100g		 1.9	 3.3	
































Copper mg/KgNP-Dig 36.12  0 - 12











Lime Req Tons/Acre 0.0
Buffer pH SMP 6.5
Cation Exchange meq/100gCEC 42.2
Total Bases meq/100gNH4OAc 13.9
Base Saturation %NH4OAc 33.0
ESP %ESP 0.4
6.7pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 4.6 15










  0 - 12 2.3 127
85
2.3Totals 7 12
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-29859 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 69.77  0 - 12











Lime Req Tons/Acre 1.3
Buffer pH SMP 5.9
Cation Exchange meq/100gCEC 21.0
Total Bases meq/100gNH4OAc 11.4
Base Saturation %NH4OAc 54.4
ESP %ESP 0.6
5.7pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 9.0 29










  0 - 12 20.6 1366
215
20.6Totals 66 13
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-29860 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 52.33  0 - 12











Lime Req Tons/Acre 2.2
Buffer pH SMP 5.7
Cation Exchange meq/100gCEC 20.3
Total Bases meq/100gNH4OAc 9.0
Base Saturation %NH4OAc 44.1
ESP %ESP 0.6
5.5pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 8.5 27










  0 - 12 23.7 1576
223
23.7Totals 76 15
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-29861 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 63.96  0 - 12











Lime Req Tons/Acre 0.6
Buffer pH SMP 6.2
Cation Exchange meq/100gCEC 29.2
Total Bases meq/100gNH4OAc 10.6
Base Saturation %NH4OAc 36.5
ESP %ESP 0.4
6.2pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 19.1 61










  0 - 12 1.4 84
185
1.4Totals 4 8
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-29862 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 45.78  0 - 12











Lime Req Tons/Acre 3.6
Buffer pH SMP 5.4
Cation Exchange meq/100gCEC 32.1
Total Bases meq/100gNH4OAc 11.5
Base Saturation %NH4OAc 35.8
ESP %ESP 0.6
5.3pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 13.8 44










  0 - 12 15.3 1649
213
15.3Totals 49 16
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-29863 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 43.57  0 - 12











Lime Req Tons/Acre 2.6
Buffer pH SMP 5.7
Cation Exchange meq/100gCEC 35.3
Total Bases meq/100gNH4OAc 12.4
Base Saturation %NH4OAc 35.1
ESP %ESP 0.3
5.3pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 24.7 79










  0 - 12 32.8 14105
304
32.8Totals 105 14
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-29864 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 68.28  0 - 12











Lime Req Tons/Acre 0.8
Buffer pH SMP 6.1
Cation Exchange meq/100gCEC 21.8
Total Bases meq/100gNH4OAc 13.7
Base Saturation %NH4OAc 62.8
ESP %ESP 0.9
5.8pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 7.4 24










  0 - 12 2.8 09
153
2.8Totals 9 0
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-34211 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 43.80  0 - 12











Lime Req Tons/Acre 1.4
Buffer pH SMP 5.9
Cation Exchange meq/100gCEC 23.2
Total Bases meq/100gNH4OAc 14.8
Base Saturation %NH4OAc 63.9
ESP %ESP 0.4
5.9pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 5.0 16










  0 - 12 3.6 012
148
3.6Totals 12 0
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-34212 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 42.71  0 - 12











Lime Req Tons/Acre 3.1
Buffer pH SMP 5.5
Cation Exchange meq/100gCEC 25.5
Total Bases meq/100gNH4OAc 12.5
Base Saturation %NH4OAc 49.0
ESP %ESP 0.5
5.3pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 5.7 18










  0 - 12 13.4 043
181
13.4Totals 43 0
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-34213 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 46.07  0 - 12











Lime Req Tons/Acre 1.6
Buffer pH SMP 6.0
Cation Exchange meq/100gCEC 22.9
Total Bases meq/100gNH4OAc 15.0
Base Saturation %NH4OAc 65.5
ESP %ESP 0.5
5.5pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 11.0 35










  0 - 12 0.5 02
157
0.5Totals 2 0
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-34214 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 43.90  0 - 12











Lime Req Tons/Acre 0.0
Buffer pH SMP 7.3
Cation Exchange meq/100gCEC 18.6
Total Bases meq/100gNH4OAc 15.4
Base Saturation %NH4OAc 82.8
ESP %ESP 1.3
6.5pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 4.1 13










  0 - 12 1.4 04
137
1.4Totals 4 0
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-34215 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 56.99  0 - 12











Lime Req Tons/Acre 0.0
Buffer pH SMP 7.4
Cation Exchange meq/100gCEC 24.0
Total Bases meq/100gNH4OAc 14.1
Base Saturation %NH4OAc 58.8
ESP %ESP 0.5
5.8pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 6.4 20










  0 - 12 2.5 08
148
2.5Totals 8 0
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-34216 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 





















Copper mg/KgNP-Dig 70.03  0 - 12











Lime Req Tons/Acre 0.0
Buffer pH SMP 7.3
Cation Exchange meq/100gCEC 26.9
Total Bases meq/100gNH4OAc 20.8
Base Saturation %NH4OAc 77.6
ESP %ESP 0.6
6.4pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 3.7 12










  0 - 12 3.3 011
73
3.3Totals 11 0
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-34217 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 46.69  0 - 12











Lime Req Tons/Acre 0.0
Buffer pH SMP 7.3
Cation Exchange meq/100gCEC 14.9
Total Bases meq/100gNH4OAc 12.4
Base Saturation %NH4OAc 83.1
ESP %ESP 1.0
6.0pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 5.2 17










  0 - 12 1.4 04
141
1.4Totals 4 0
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S15-34218 Account #: 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 























CORRECTED FOR SULFUR ON ALL
Other Tests:
Copper mg/KgNP-Dig 74.38  0 - 12











Lime Req Tons/Acre 1.6
Buffer pH SMP 5.8
Cation Exchange meq/100gCEC 24.9
Total Bases meq/100gNH4OAc 14.5
Base Saturation %NH4OAc 58.2
ESP %ESP 0.4
5.9pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 9.3 30










  0 - 12 2.1 177
157
2.1Totals 7 17
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S16-03833 Account # 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 41.60  0 - 12











Lime Req Tons/Acre 1.3
Buffer pH SMP 6.1
Cation Exchange meq/100gCEC 21.6
Total Bases meq/100gNH4OAc 11.5
Base Saturation %NH4OAc 53.2
ESP %ESP 0.3
5.8pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 1.6 5










  0 - 12 3.8 1512
137
3.8Totals 12 15
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S16-03834 Account # 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 53.93  0 - 12











Lime Req Tons/Acre 0.3
Buffer pH SMP 6.4
Cation Exchange meq/100gCEC 22.3
Total Bases meq/100gNH4OAc 14.4
Base Saturation %NH4OAc 64.5
ESP %ESP 0.3
6.4pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 9.3 30










  0 - 12 1.5 85
155
1.5Totals 5 8
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S16-03835 Account # 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 56.88  0 - 12











Lime Req Tons/Acre 0.4
Buffer pH SMP 6.4
Cation Exchange meq/100gCEC 18.6
Total Bases meq/100gNH4OAc 13.5
Base Saturation %NH4OAc 72.5
ESP %ESP 0.3
6.2pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 5.9 19










  0 - 12 1.0 93
142
1.0Totals 3 9
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S16-03836 Account # 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 57.98  0 - 12











Lime Req Tons/Acre 1.2
Buffer pH SMP 6.2
Cation Exchange meq/100gCEC 20.7
Total Bases meq/100gNH4OAc 9.7
Base Saturation %NH4OAc 46.5
ESP %ESP 0.4
5.9pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 6.5 21










  0 - 12 1.4 154
145
1.4Totals 4 15
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S16-03837 Account # 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 






















Copper mg/KgNP-Dig 38.07  0 - 12











Lime Req Tons/Acre 1.0
Buffer pH SMP 6.2
Cation Exchange meq/100gCEC 21.4
Total Bases meq/100gNH4OAc 10.5
Base Saturation %NH4OAc 48.9
ESP %ESP 0.3
5.9pH   1:1
E.C. 1:1                    m.mhos/cm






Ammonium - N               mg/kg 6.0 19










  0 - 12 2.0 106
145
2.0Totals 6 10
Sum of Tested N: lbs/acre N
$80.00This is your Invoice  #:  List Cost:KEBReviewed by:S16-03838 Account # 301600
We make every effort to provide an accurate analysis of your sample.  For reasonable cause we will repeat tests, but because of factors beyond our control 
in sampling procedures and the inherent variability of soil, our liability is limited to the price of the tests.  Recommendations are to be used as general 













  Signed 
    Mark Leed







Enclosed please find Pixis Labs analytical report for samples received as order number 5121407 on 12/14/2015.
Should you have any questions about this report or any other matter, please do not hesitate to contact us. We are
here to help you.
Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results
meet all requirements of NELAP and the Pixis quality assurance plan unless otherwise noted. This report shall not
be reproduced, except in full, without the written consent of this laboratory. Samples will be kept a maximum of 15
days from the report date unless prior arrangements have been made.
Thank you for allowing Pixis to be of service to you, we appreciate your business.


















Lab ID: 98759 Received: 12/14/15 09:10 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.0590 mg/L 0.0500 1 26954-16 01/03/16 10:00 01/10/16 14:00
Method: EPA 410.4
Chemical Oxygen Demand ND mg/L 10.0 1 26716-9  12/14/15 12:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 26851-18 12/21/15 14:26 12/23/15 16:28
Iron 0.157 mg/L 0.0080 1 26851-18 12/21/15 14:26 12/23/15 16:28
Lead ND mg/L 0.0080 1 26851-18 12/21/15 14:26 12/23/15 16:28
Zinc 0.0135 mg/L 0.0040 1 26851-18 12/21/15 14:26 12/23/15 16:28




Lab ID: 98760 Received: 12/14/15 09:10 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus ND mg/L 0.0500 1 26954-17 01/03/16 10:00 01/10/16 14:00
Method: EPA 410.4
Chemical Oxygen Demand ND mg/L 10.0 1 26785-3  12/21/15 10:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 26851-23 12/21/15 14:26 12/23/15 16:40
Iron 0.248 mg/L 0.0080 1 26851-23 12/21/15 14:26 12/23/15 16:40
Lead ND mg/L 0.0080 1 26851-23 12/21/15 14:26 12/23/15 16:40
Zinc 0.0268 mg/L 0.0040 1 26851-23 12/21/15 14:26 12/23/15 16:40




Lab ID: 98761 Received: 12/14/15 09:10 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus ND mg/L 0.0500 1 26954-18 01/03/16 10:00 01/10/16 14:00
Method: EPA 410.4
Chemical Oxygen Demand ND mg/L 10.0 1 26716-7  12/14/15 12:00
Method: EPA200.7
Copper 0.0041 mg/L 0.0040 1 26851-24 12/21/15 14:26 12/23/15 16:42
Iron 0.365 mg/L 0.0080 1 26851-24 12/21/15 14:26 12/23/15 16:42
Lead ND mg/L 0.0080 1 26851-24 12/21/15 14:26 12/23/15 16:42
Zinc 0.0242 mg/L 0.0040 1 26851-24 12/21/15 14:26 12/23/15 16:42
































Sample: Duplo 10M Collected: 12/12/15 10:05 Temp: 5 C Matrix:
General
Water
Lab ID: 98762 Received: 12/14/15 09:10 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus ND mg/L 0.0500 1 26954-19 01/03/16 10:00 01/10/16 14:00
Method: EPA 410.4
Chemical Oxygen Demand ND mg/L 10.0 1 26716-8  12/14/15 12:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 26851-25 12/21/15 14:26 12/23/15 16:45
Iron 0.0830 mg/L 0.0080 1 26851-25 12/21/15 14:26 12/23/15 16:45
Lead ND mg/L 0.0080 1 26851-25 12/21/15 14:26 12/23/15 16:45
Zinc 0.0079 mg/L 0.0040 1 26851-25 12/21/15 14:26 12/23/15 16:45
Laboratory Quality Control Results
SM 4500-P-B5D
QC - Initial Calibration Verif. - Batch ID: 26954-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 0.528 0.500 mg/L 106 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 26954-25
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 0.521 0.500 mg/L 104 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 26954-2
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 26954 - 22 Batch ID: 26954-23
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 1.03 0.0310 1.00 mg/L 100 % 80-120 --- ---
QC - Matrix Spike Duplicate - of Sample 26954 - 22 Batch ID: 26954-24
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 1.08 0.0310 1.00 mg/L 105 % 80-120 4 20
EPA 410.4
QC - Initial Calibration Verif. - Batch ID: 26716-2
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 72.9 75.0 mg/L 97 % 90-110 --- ---
QC - Initial Calibration Verif. - Batch ID: 26785-2
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 71.1 75.0 mg/L 95 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 26716-11
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 74.2 75.0 mg/L 99 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 26785-14
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 71.7 75.0 mg/L 96 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 26716-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand ND mg/L --- --- --- ---
QC - Initial Calibration Blank - Batch ID: 26785-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 26716 - 3 Batch ID: 26716-4
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 796 11.7 750 mg/L 105 % 80-120 --- ---
QC - Matrix Spike - of Sample 26785 - 4 Batch ID: 26785-5
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 748 0 750 mg/L 100 % 80-120 --- ---
QC - Matrix Spike Duplicate - of Sample 26716 - 3 Batch ID: 26716-5




























Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 736 11.7 750 mg/L 97 % 80-120 8 20
QC - Matrix Spike Duplicate - of Sample 26785 - 4 Batch ID: 26785-6
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 717 0 750 mg/L 96 % 80-120 4 20
EPA200.7
QC - Initial Calibration Verif. - Batch ID: 26851-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.194 0.200 mg/L 97 % 95-105 --- ---
Iron 0.204 0.200 mg/L 102 % 95-105 --- ---
Lead 0.198 0.200 mg/L 99 % 95-105 --- ---
Zinc 0.207 0.200 mg/L 104 % 95-105 --- ---
QC - Continuing Calibration Blank - B Batch ID: 26851-22
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Iron ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
QC - Continuing Calibration Verif. - B Batch ID: 26851-3
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Iron 19.4 20.0 mg/L 97 % 90-110 --- ---
Zinc 19.2 20.0 mg/L 96 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 26851-38
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 1.90 2.00 mg/L 95 % 90-110 --- ---
Iron 1.99 2.00 mg/L 99 % 90-110 --- ---
Lead 1.93 2.00 mg/L 96 % 90-110 --- ---
Zinc 1.97 2.00 mg/L 99 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 26851-4
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Iron ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
QC - Laboratory Control Sample - Prep Batch: 1456 Batch ID: 26851-15
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.105 0.100 mg/L 105 % 85-115 --- ---
Iron 0.112 0.100 mg/L 112 % 85-115 --- ---
Lead 0.108 0.100 mg/L 108 % 85-115 --- ---
Zinc 0.111 0.100 mg/L 111 % 85-115 --- ---
QC - Method Blank - Prep Batch: 1456 Batch ID: 26851-14
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Iron ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 26851 - 18 Prep Batch: 1456 Batch ID: 26851-19
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.173 0.0017 0.167 mg/L 103 % 70-130 --- ---
Iron 0.350 0.157 0.167 mg/L 115 % 70-130 --- ---
Lead 0.172 0.0002 0.167 mg/L 103 % 70-130 --- ---
Zinc 0.197 0.0135 0.167 mg/L 110 % 70-130 --- ---
QC - Matrix Spike Duplicate - of Sample 26851 - 18 Prep Batch: 1456 Batch ID: 26851-20
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.168 0.0017 0.167 mg/L 100 % 70-130 3 20
Iron 0.374 0.157 0.167 mg/L 130 % 70-130 7 20
Lead 0.167 0.0002 0.167 mg/L 100 % 70-130 2 20
Zinc 0.194 0.0135 0.167 mg/L 108 % 70-130 2 20
QC - Post Digestion Spike - of Sample 26851 - 49 Prep Batch: 1457 Batch ID: 26851-51
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes







Copper 0.199 0.0140 0.200 mg/L 93 % 75-125 0  Iron 0.267 0.0476 0.200 g/L 110 % 75-125 0  
Lead 0.182 0.0013 0.200 mg/L 90 % 75-125 0  
Zinc 0.244 0.0406 0.200 mg/L 102 % 75-125 0  
QC - Sample Duplicate - of Sample 26851 - 49 Prep Batch: 1457 Batch ID: 26851-50
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Copper ND 0.0140 mg/L --- --- 0 20
Iron 0.0507 0.0476 mg/L --- --- 6 20
Lead ND ND mg/L --- --- 0 20
Zinc 0.0413 0.0406 mg/L --- --- 2 20
Abbreviations
MRL Method Reporting Limit
ND None Detected at or above the MRL
RPD Relative Percent Difference
Units of Measure:
mg/L Milligrams Per Liter


















Project No: PCC Climb
Sincerely,
  Signed 
    Richard Reid







Enclosed please find Pixis Labs analytical report for samples received as order number 6011905 on 01/19/2016.
Should you have any questions about this report or any other matter, please do not hesitate to contact us. We are
here to help you.
Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results
meet all requirements of NELAP and the Pixis quality assurance plan unless otherwise noted. This report shall not
be reproduced, except in full, without the written consent of this laboratory. Samples will be kept a maximum of 15
days from the report date unless prior arrangements have been made.
Thank you for allowing Pixis to be of service to you, we appreciate your business.














Project No: PCC Climb
Sample Results




Lab ID: 100182 Received: 01/19/16 11:04 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.147 mg/L 0.0500 1 27121-17 01/26/16 12:00 01/27/16 12:00
Method: EPA 410.4
Chemical Oxygen Demand 40.3 mg/L 10.0 1 27050-13  01/19/16 16:00
Method: EPA200.7
Copper 0.0605 mg/L 0.0040 1 27131-16 01/20/16 10:49 01/27/16 21:50
Iron 9.98 mg/L 0.0800 10 27171-14 01/20/16 10:49 02/01/16 12:26
Lead 0.0338 mg/L 0.0040 1 27131-16 01/20/16 10:49 01/27/16 21:50
Zinc 0.291 mg/L 0.0040 1 27131-16 01/20/16 10:49 01/27/16 21:50




Lab ID: 100183 Received: 01/19/16 11:04 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.119 mg/L 0.0500 1 27121-18 01/26/16 12:00 01/27/16 12:00
Method: EPA 410.4
Chemical Oxygen Demand 25.4 mg/L 10.0 1 27050-14  01/19/16 16:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 27171-15 01/20/16 10:49 02/01/16 12:36
Iron 0.667 mg/L 0.0080 1 27171-15 01/20/16 10:49 02/01/16 12:36
Lead ND mg/L 0.0080 1 27171-15 01/20/16 10:49 02/01/16 12:36
Zinc 0.0278 mg/L 0.0200 1 27171-15 01/20/16 10:49 02/01/16 12:36




Lab ID: 100184 Received: 01/19/16 11:04 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.0900 mg/L 0.0500 1 27121-19 01/26/16 12:00 01/27/16 12:00
Method: EPA 410.4
Chemical Oxygen Demand 16.9 mg/L 10.0 1 27050-15  01/19/16 16:00
Method: EPA200.7
Copper 0.0051 mg/L 0.0040 1 27171-16 01/20/16 10:49 02/01/16 12:40
Iron 1.33 mg/L 0.0080 1 27171-16 01/20/16 10:49 02/01/16 12:40
Lead ND mg/L 0.0080 1 27171-16 01/20/16 10:49 02/01/16 12:40
Zinc 0.0327 mg/L 0.0200 1 27171-16 01/20/16 10:49 02/01/16 12:40










Sample: Duplo IOM Collected: 01/16/16 Temp: 8 C Matrix:
General
Water
Lab ID: 100185 Received: 01/19/16 11:04 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.124 mg/L 0.0500 1 27121-20 01/26/16 12:00 01/27/16 12:00
Method: EPA 410.4
Chemical Oxygen Demand ND mg/L 10.0 1 27050-16  01/19/16 16:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 27171-17 01/20/16 10:49 02/01/16 12:43
Iron 0.163 mg/L 0.0080 1 27171-17 01/20/16 10:49 02/01/16 12:43
Lead ND mg/L 0.0080 1 27171-17 01/20/16 10:49 02/01/16 12:43
Zinc ND mg/L 0.0200 1 27171-17 01/20/16 10:49 02/01/16 12:43




Lab ID: 100186 Received: 01/19/16 11:04 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.125 mg/L 0.0500 1 27121-21 01/26/16 12:00 01/27/16 12:00
Method: EPA 410.4
Chemical Oxygen Demand ND mg/L 10.0 1 27050-19  01/19/16 16:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 27171-18 01/20/16 10:49 02/01/16 12:46
Iron 0.246 mg/L 0.0080 1 27171-18 01/20/16 10:49 02/01/16 12:46
Lead ND mg/L 0.0080 1 27171-18 01/20/16 10:49 02/01/16 12:46
Zinc 0.0258 mg/L 0.0200 1 27171-18 01/20/16 10:49 02/01/16 12:46




Lab ID: 100187 Received: 01/19/16 11:04 Evidence of Cooling:Y
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.522 mg/L 0.0500 1 27121-24 01/26/16 12:00 01/27/16 12:00
Method: EPA 410.4
Chemical Oxygen Demand 340 mg/L 50.0 5 27114-3  01/26/16 11:00
Method: EPA200.7
Copper 0.0215 mg/L 0.0040 1 27171-19 01/20/16 10:49 02/01/16 12:50
Iron 3.93 mg/L 0.0080 1 27171-19 01/20/16 10:49 02/01/16 12:50
Lead 0.0126 mg/L 0.0080 1 27171-19 01/20/16 10:49 02/01/16 12:50
Zinc 0.119 mg/L 0.0200 1 27171-19 01/20/16 10:49 02/01/16 12:50
Laboratory Quality Control Results
SM 4500-P-B5D
QC - Initial Calibration Verif. - Batch ID: 27121-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 0.543 0.500 mg/L 109 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 27121-25
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 0.525 0.500 mg/L 105 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 27121-2








































Analyte Result Spike Units Recovery Limits RPD Limit NotesTotal Phosphorus ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 27121 - 21 Batch ID: 27121-22
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 1.17 0.125 1.00 mg/L 105 % 80-120 --- ---
QC - Matrix Spike Duplicate - of Sample 27121 - 21 Batch ID: 27121-23
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 1.24 0.125 1.00 mg/L 112 % 80-120 6 20
EPA 410.4
QC - Initial Calibration Verif. - Batch ID: 27050-2
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 75.4 75.0 mg/L 101 % 90-110 --- ---
QC - Initial Calibration Verif. - Batch ID: 27114-2
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 76.6 75.0 mg/L 102 % 90-110 --- ---
QC - Continuing Calibration Blank - B Batch ID: 27050-11
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand ND mg/L --- --- --- ---
QC - Continuing Calibration Verif. - B Batch ID: 27050-12
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 75.4 75.0 mg/L 101 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 27050-22
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 76.6 75.0 mg/L 102 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 27050-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand ND mg/L --- --- --- ---
QC - Initial Calibration Blank - Batch ID: 27114-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 27050 - 16 Batch ID: 27050-17
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 843 7.17 750 mg/L 111 % 80-120 --- ---
QC - Matrix Spike - of Sample 27114 - 4 Batch ID: 27114-5
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 115 41.8 75.0 mg/L 98 % 80-120 --- ---
QC - Matrix Spike Duplicate - of Sample 27050 - 16 Batch ID: 27050-18
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 796 7.17 750 mg/L 105 % 80-120 6 20
QC - Matrix Spike Duplicate - of Sample 27114 - 4 Batch ID: 27114-6
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 109 41.8 75.0 mg/L 90 % 80-120 5 20
EPA200.7
QC - Initial Calibration Verif. - Batch ID: 27131-2
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Zinc 2.08 2.00 mg/L 104 % 95-105 --- ---
QC - Initial Calibration Verif. - Batch ID: 27171-5
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND - mg/L 0 % 95-105 --- ---
Lead ND - mg/L 0 % 95-105 --- ---
Zinc 2.06 2.00 mg/L 103 % 95-105 --- ---
Iron 2.10 2.00 mg/L 105 % 95-105 --- ---
QC - Continuing Calibration Blank - B Batch ID: 27131-7
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
QC - Continuing Calibration Verif. - B Batch ID: 27131-6
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 1.91 2.00 mg/L 96 % 90-110 --- ---
Lead 1.93 2.00 mg/L 96 % 90-110 --- ---























Zinc 1.93 2.00 mg/L 96 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 27131-22
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.208 0.200 mg/L 104 % 90-110 --- ---
Lead 0.197 0.200 mg/L 99 % 90-110 --- ---
Zinc 0.196 0.200 mg/L 98 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 27171-22
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.494 0.500 mg/L 99 % 90-110 --- ---
Lead 0.498 0.500 mg/L 100 % 90-110 --- ---
Zinc 0.504 0.500 mg/L 101 % 90-110 --- ---
Iron 0.514 0.500 mg/L 103 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 27131-4
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
QC - Initial Calibration Blank - Batch ID: 27171-6
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
Iron ND mg/L --- --- --- ---
QC - Laboratory Control Sample - Prep Batch: 1472 Batch ID: 27131-15
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.104 0.100 mg/L 104 % 85-115 --- ---
Lead 0.105 0.100 mg/L 105 % 85-115 --- ---
Zinc 0.107 0.100 mg/L 107 % 85-115 --- ---
QC - Laboratory Control Sample - Prep Batch: 1472 Batch ID: 27171-13
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.103 0.100 mg/L 103 % 85-115 --- ---
Lead 0.109 0.100 mg/L 109 % 85-115 --- ---
Zinc 0.112 0.100 mg/L 112 % 85-115 --- ---
Iron 0.114 0.100 mg/L 114 % 85-115 --- ---
QC - Method Blank - Prep Batch: 1472 Batch ID: 27131-14
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 27171 - 9 Batch ID: 27171-11
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Iron 10.7 0.150 10.0 mg/L 106 % 70-130 --- ---
QC - Sample Duplicate - of Sample 27171 - 9 Batch ID: 27171-10
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Iron 0.156 0.150 mg/L --- --- 4 20
Abbreviations
MRL Method Reporting Limit
ND None Detected at or above the MRL
RPD Relative Percent Difference
Units of Measure:
mg/L Milligrams Per Liter
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  Signed 
    Richard Reid







Enclosed please find Pixis Labs analytical report for samples received as order number 6020414 on 02/04/2016.
Should you have any questions about this report or any other matter, please do not hesitate to contact us. We are
here to help you.
Test results relate only to the parameters tested and to the samples as received by the laboratory. Test results
meet all requirements of NELAP and the Pixis quality assurance plan unless otherwise noted. This report shall not
be reproduced, except in full, without the written consent of this laboratory. Samples will be kept a maximum of 15
days from the report date unless prior arrangements have been made.
Thank you for allowing Pixis to be of service to you, we appreciate your business.













Project No: PCC CLIMB
Sample Results




Lab ID: 100800 Received: 02/04/16 11:33 Evidence of Cooling:N
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM9223BQty24HRColilert
E. coli 62.7 /100 mL 1.00 1 27212-2 02/04/16 16:00 02/05/16 17:00
Method: SM 4500-P-B5D
Total Phosphorus 0.0560 mg/L 0.0500 1 27352-4 02/17/16 14:00 02/19/16 13:00
Method: EPA 410.4
Chemical Oxygen Demand 11.7 mg/L 10.0 1 27255-3  02/10/16 12:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 27260-110 02/09/16 12:42 02/10/16 11:03
Iron 0.184 mg/L 0.0080 1 27260-110 02/09/16 12:42 02/10/16 11:03
Lead ND mg/L 0.0040 1 27260-110 02/09/16 12:42 02/10/16 11:03
Zinc 0.0166 mg/L 0.0040 1 27260-110 02/09/16 12:42 02/10/16 11:03




Lab ID: 100801 Received: 02/04/16 11:33 Evidence of Cooling:N
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM9223BQty24HRColilert
E. coli 613 /100 mL 1.00 1 27212-3 02/04/16 16:00 02/05/16 17:00
Method: EPA 410.4
Chemical Oxygen Demand 18.7 mg/L 10.0 1 27255-6  02/10/16 12:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 27260-117 02/09/16 12:44 02/10/16 11:33
Iron 0.331 mg/L 0.0080 1 27260-117 02/09/16 12:44 02/10/16 11:33
Lead ND mg/L 0.0040 1 27260-117 02/09/16 12:44 02/10/16 11:33
Zinc 0.0268 mg/L 0.0040 1 27260-117 02/09/16 12:44 02/10/16 11:33
Method: SM 4500-P-B5D
Total Phosphorus 0.126 mg/L 0.0500 1 27352-5 02/17/16 14:00 02/19/16 13:00




Lab ID: 100802 Received: 02/04/16 11:33 Evidence of Cooling:N
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.144 mg/L 0.0500 1 27352-6 02/17/16 14:00 02/19/16 13:00
Method: SM9223BQty24HRColilert
E. coli 63.1 /100 mL 1.00 1 27212-4 02/04/16 16:00 02/05/16 17:00
Method: EPA 410.4
Chemical Oxygen Demand 41.8 mg/L 10.0 1 27255-7  02/10/16 12:00






Copper 0.0066 mg/L 0.0040 1 27260-118 02/09/16 12:44 02/10/16 11:36
Iron 0.809 mg/L 0.0080 1 27260-118 02/09/16 12:44 02/10/16 11:36
Lead ND mg/L 0.0040 1 27260-118 02/09/16 12:44 02/10/16 11:36
Zinc 0.0349 mg/L 0.0040 1 27260-118 02/09/16 12:44 02/10/16 11:36




Lab ID: 100803 Received: 02/04/16 11:33 Evidence of Cooling:N
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus ND mg/L 0.0500 1 27352-7 02/17/16 14:00 02/19/16 13:00
Method: SM9223BQty24HRColilert
E. coli 501 /100 mL 1.00 1 27212-5 02/04/16 16:00 02/05/16 17:00
Method: EPA 410.4
Chemical Oxygen Demand ND mg/L 10.0 1 27255-8  02/10/16 12:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 27260-119 02/09/16 12:44 02/10/16 11:39
Iron 0.0855 mg/L 0.0080 1 27260-119 02/09/16 12:44 02/10/16 11:39
Lead ND mg/L 0.0040 1 27260-119 02/09/16 12:44 02/10/16 11:39
Zinc 0.0095 mg/L 0.0040 1 27260-119 02/09/16 12:44 02/10/16 11:39




Lab ID: 100804 Received: 02/04/16 11:33 Evidence of Cooling:N
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.0860 mg/L 0.0500 1 27352-8 02/17/16 14:00 02/19/16 13:00
Method: SM9223BQty24HRColilert
E. coli 48.0 /100 mL 1.00 1 27212-6 02/04/16 16:00 02/05/16 17:00
Method: EPA 410.4
Chemical Oxygen Demand 18.7 mg/L 10.0 1 27255-9  02/10/16 12:00
Method: EPA200.7
Copper ND mg/L 0.0040 1 27260-120 02/09/16 12:44 02/10/16 11:43
Iron 0.623 mg/L 0.0080 1 27260-120 02/09/16 12:44 02/10/16 11:43
Lead ND mg/L 0.0040 1 27260-120 02/09/16 12:44 02/10/16 11:43
Zinc 0.0147 mg/L 0.0040 1 27260-120 02/09/16 12:44 02/10/16 11:43




Lab ID: 100805 Received: 02/04/16 11:33 Evidence of Cooling:N
Analyte Result Units MRL Dil. Batch Start/Extract Analyzed Notes
Method: SM 4500-P-B5D
Total Phosphorus 0.226 mg/L 0.0500 1 27352-9 02/17/16 14:00 02/19/16 13:00
Method: SM9223BQty24HRColilert
E. coli 649 /100 mL 1.00 1 27212-7 02/04/16 16:00 02/05/16 17:00
Method: EPA 410.4
Chemical Oxygen Demand 24.5 mg/L 10.0 1 27255-10  02/10/16 12:00
Method: EPA200.7
Copper 0.0048 mg/L 0.0040 1 27260-121 02/09/16 12:44 02/10/16 11:46
Iron 0.0728 mg/L 0.0080 1 27260-121 02/09/16 12:44 02/10/16 11:46

































Lead ND mg/L 0.0040 1 27260-121 02/09/16 12:44 02/10/16 11:46
Zinc 0.0632 mg/L 0.0040 1 27260-121 02/09/16 12:44 02/10/16 11:46
Laboratory Quality Control Results
SM9223BQty24HRColilert
SM 4500-P-B5D
QC - Initial Calibration Verif. - Batch ID: 27352-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 0.539 0.500 mg/L 108 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 27352-25
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 0.519 0.500 mg/L 104 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 27352-2
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 27352 - 10 Batch ID: 27352-11
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 1.18 0.0460 1.00 mg/L 113 % 80-120 --- ---
QC - Matrix Spike Duplicate - of Sample 27352 - 10 Batch ID: 27352-12
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Total Phosphorus 1.14 0.0460 1.00 mg/L 110 % 80-120 3 20
EPA 410.4
QC - Initial Calibration Verif. - Batch ID: 27255-2
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 67.9 75.0 mg/L 91 % 90-110 --- ---
QC - Continuing Calibration Verif. - A Batch ID: 27255-12
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 70.4 75.0 mg/L 94 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 27255-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 27255 - 3 Batch ID: 27255-4
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 83.1 11.7 75.0 mg/L 95 % 80-120 --- ---
QC - Matrix Spike Duplicate - of Sample 27255 - 3 Batch ID: 27255-5
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Chemical Oxygen Demand 86.0 11.7 75.0 mg/L 99 % 80-120 3 20
EPA200.7
QC - Initial Calibration Verif. - Batch ID: 27260-1
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.102 0.100 mg/L 102 % 95-105 --- ---
Lead 0.104 0.100 mg/L 104 % 95-105 --- ---
Zinc 0.102 0.100 mg/L 102 % 95-105 --- ---
QC - Continuing Calibration Blank - B Batch ID: 27260-101
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Iron ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
QC - Continuing Calibration Verif. - B Batch ID: 27260-100
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.512 0.500 mg/L 102 % 90-110 --- ---
Iron 0.528 0.500 mg/L 106 % 90-110 --- ---
Lead 0.511 0.500 mg/L 102 % 90-110 --- ---
Zinc 0.521 0.500 mg/L 104 % 90-110 --- ---
QC - Initial Calibration Blank - Batch ID: 27260-5
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Iron ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---

















Zinc ND mg/L --- --- --- ---QC - Laboratory Control Sample - Prep Batch: 1484 Batch ID: 27260-87
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.0922 0.100 mg/L 92 % 85-115 --- ---
Iron 1.12 1.10 mg/L 101 % 85-115 --- ---
Lead 0.0943 0.100 mg/L 94 % 85-115 --- ---
Zinc 1.07 1.10 mg/L 98 % 85-115 --- ---
QC - Method Blank - Prep Batch: 1484 Batch ID: 27260-86
Analyte Result Spike Units Recovery Limits RPD Limit Notes
Copper ND mg/L --- --- --- ---
Iron ND mg/L --- --- --- ---
Lead ND mg/L --- --- --- ---
Zinc ND mg/L --- --- --- ---
QC - Matrix Spike - of Sample 27260 - 110 Prep Batch: 1484 Batch ID: 27260-111
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.173 0.0028 0.167 mg/L 102 % 70-130 --- ---
Iron 2.21 0.184 1.83 mg/L 111 % 70-130 --- ---
Lead 0.164 0.0003 0.167 mg/L 98 % 70-130 --- ---
Zinc 1.91 0.0166 1.83 mg/L 103 % 70-130 --- ---
QC - Matrix Spike Duplicate - of Sample 27260 - 110 Prep Batch: 1484 Batch ID: 27260-112
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Copper 0.165 0.0028 0.167 mg/L 97 % 70-130 4 20
Iron 2.19 0.184 1.83 mg/L 110 % 70-130 1 20
Lead 0.153 0.0003 0.167 mg/L 92 % 70-130 7 20
Zinc 1.89 0.0166 1.83 mg/L 102 % 70-130 1 20
QC - Post Digestion Spike - of Sample 27260 - 97 Prep Batch: 1484 Batch ID: 27260-99
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Copper 1.97 0.0058 2.00 mg/L 98 % 75-125 0  
Iron 2.28 0.245 2.00 mg/L 102 % 75-125 0  
Lead 1.95 0 2.00 mg/L 98 % 75-125 0  
Zinc 2.13 0.143 2.00 mg/L 99 % 75-125 0  
QC - Sample Duplicate - of Sample 27260 - 97 Prep Batch: 1484 Batch ID: 27260-98
Analyte Result Org.Result Spike Units Recovery Limits RPD Limit Notes
Copper ND 0.0058 mg/L --- --- 0 20
Iron 0.241 0.245 mg/L --- --- 2 20
Lead ND ND mg/L --- --- 0 20
Zinc 0.145 0.143 mg/L --- --- 1 20
Abbreviations
MRL Method Reporting Limit
ND None Detected at or above the MRL
RPD Relative Percent Difference
Units of Measure:
/100 mL Per 100 mL
mg/L Milligrams Per Liter
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